Stretching, unfolding, and deforming protein filaments adsorbed at solid-liquid interfaces using the tip of an atomic-force microscope.
Cells move by actively remodeling a dense network of protein filaments. Here we analyze the force response of various filaments in a simplified experimental setup, where single filaments are moved with an atomic-force microscope (AFM) tip against surface friction, with the AFM operating in the torsional mode. Our experimental findings are well explained within a simple model based on Newtonian mechanics: we observe force plateaus, which are the signature of the sequential stretching of single repeat units, followed ultimately by deformation of the whole polymer shape.